Introduction
Child labor is a widespread and growing phenomena in the developing world. ILO (1996a) estimates put the prevalence of child labor as 250 million in the World, out of which 61 percent is in Asia, 32 percent in Africa and 7 percent in Latin America. The same source also indicates that 120 million children are full time workers and 80 percent of them are between 10-14 years of age.
In terms of child labor force participation rates Africa ranks highest with 33 percent in East Africa, 24 percent in West Africa and 22 percent in middle Africa, followed by East Asia and South Asia with 20 and 14 percent respectively (see Figure 1 below). The above information indicates the intensity of child labor and the necessity to address it, in order to eliminate its adverse effects on human capital development and the future growth potential of developing countries. The literature distinguishes child labor and child work, where the latter is the more unharmful and probably healthy kind, and includes helping household in various chores and household activity.
These activities may take place after school hours or during holidays more intensively and are probably inevitable in rural areas. ILO's Minimum Age convention authorizes the employment of children above 12 or 13 years in certain type of light work under certain conditions (ILO, 1995) .
On the other hand, Child Labor is defined as the participation of school-aged children on a regular basis in the labor force in order to earn a living for themselves or to supplement household income. Child labor, therefore, prevents school participation and also possibly exposes them to health hazards. Empirical studies reveal that children contribute as high as one third of household income at times and their income source can not be treated as insignificant by poor families (Patrinos and Psacharopoulos, 1995) .
One of the major constraints in Ghana's growth challenge has been the lack of human capital development. The enrollments rates have not been picking up fast and the future trend on human capital does not look optimistic. The non-school attendance rates in Ghana are very high with wide gender disparities. 1992 GLSS data indicate that one in every three girls and one in every 4 boys does not attend school. The rural non-schooling is higher, with 37 percent for girls and 28 percent for boys. Ghana 2000 in its strategy for accelerated growth in Ghana argued for massive investment in primary education as a way of building the necessary human capital for sustainable growth (World Bank, 1993) . In this context, it is important to understand the dynamics of household decision making of whether to send children to school and/or work, to benefit from investments in education. If not, colossal public investments in education are not likely to get children into class rooms.
It has been noted that inconsistency between minimum age for employment and schooling in most countries makes the implementation of these laws complicated (ILO, 1996) . This seems to be the case for Ghana as well. Ghana's labor Decree (1967) prohibits employment of children under the age of 15, although the law permits undefined "light" work by children. The Education Act (1961) states that education is free and compulsory, although it does not define until what age the child should be in school. This indicates the problems of addressing child labor through legislation alone.
This paper tries to investigate the child labor phenomena in Ghana in conjunction with school participation trends. In addition to citing examples from literature, this paper uses three rounds of the Ghana Living Standards Survey and analyses the issue of child labor at the household level where it takes place. The study does not focus on child labor away from home, i.e. street kids and prostitution. Also the definition used for child labor force participation used in this paper excludes household chores such as fetching wood, fetching water, cooking, cleaning and child care and similar activities undertaken by a boy or girl child in the household. However, household chores are accounted for separately. This paper addresses an aspect of labor markets which has not been discussed in Ghana in any detail in the past literature.
The next section describes the data sources, while the following section gives a description of tabulations on child labor and school participation trends in Ghana based on the data available.
Section 4 presents the econometric model used in this paper to analyze the joint probability and trade-off of child labor and schooling in Ghana. Section 5 discusses the results of the econometric model and where relevant showing evidence of similar findings from other studies. The final section concludes with some policy lessons for eliminating child labor and ensuring higher participation in schooling which is essential for Ghana's growth challenge.
Data
It has been noted that there is very limited information on child labor in the developing countries mainly because none of the employment and labor surveys capture child labor (Grootaert and Kanbur, 1995) . However, in Ghana we do have information. 1 The two main sources of data in our analysis are Ghana Living Standards Survey (GLSS) 1987 /88, 1988 /89, and 1991 /92 and ILO Child Labor Survey (1996b . The latter was collected in a small sample of children who did not attend school in Accra and two rural areas. Since the sample is non-random and also not nationwide it is not wise to draw nationwide conclusions or policy recommendation. This data set
does not enable us to analyze simultaneously the decision of schooling and child labor. The GLSS data sets which are mainly collected to understand poverty and welfare levels also contain information on all types of household behavior including child participation in the labor market.
One interesting aspect of the GLSS data sets is that they have information on children's activity in the last seven days, especially whether they went to school, worked in the labor market or worked at home in household chores. Thus the information enables us to divide the child activity into four group -work only, school only, work and school and none. The information is available for all individuals age 7 and above. The sample sizes and their categorizations are given in Table 1 below. As we can see the sample although covers on average more than 3000 households per round and more than 15000 individuals, it has only around 3000-5000 children per survey round.
Since the questions are asked about schooling and work in the last seven days we use only those who were not on school holidays in order to minimize selection bias in our child labor sample.
This gives us a final child sample of 2876 for GLSS1, 3011 for GLSS2, and 3859 for GLSS3. In each of the periods more than 60 percent of the children in the sample come from rural areas. Source: GLSS1-3.
As we have already noted the GLSS data captures majority of child labor age group and can be treated as a reliable basis for child labor analysis. The fact that the data set was selected to analyze household welfare does not bias the sample and makes the data sets more interesting. The wide set of information on household welfare also enables us to test the hypothesis whether poverty is the main determinant of child labor among other things. The schooling information on children enables us to jointly exploit their linkage to understand their trade-off for a child. It is also worth noting since most children are not working due to personal convictions, their analysis in a household framework is necessary for meaningful policy analysis. Also the claim that education system is not responsive and relevant for labor markets necessitates us to analyze the two choices simultaneously, rather than separately as many studies in the past have treated.
Child Labor and Schooling: Tabulation Results
It is estimated, based on GLSS 1992 survey, that around 28 percent of children between the ages 7-14 years were involved in child labor in Ghana. This nationally amounts to around 800,000 children in child labor. However, over the three rounds child labor rates changed from 30.5 in 1987 to 22.4 in 1988 and 28 in 1992 , which corresponds to the trend in the agricultural income between 1987-92. In 1992 out of the total number of children who were working 66 percent were also going to school and 90 percent were involved in household chores. 20 percent of boys and 17 percent of girls were observed to do both -working and going to school. The main difference was in those who did nothing; 14 percent of boys and 22 percent of girls did nothing. Male labor force participation for 7-14 year age group is 33.4 compared to 27.6 for girls, although if domestic chores were to be included the participation rates will change to 88 for girls and 75 for boys. These trends are similar to what has been observed in other developing countries where data is available (ILO, 1996) .
On the other hand school participation rates have evolved over time with 58.6 percent in 1987, 68.0 in 1988 and 72.7 in 1992 . The girls' school participation increased from 53 to 68 percent, while that of boys increased from 64 to 76 percent between 1987-92. Urban schooling participation rates for the 7-14 year age group has increased from 68 to 83 percent while rural rates increased from 53 to 67. All this indicate the positive trend in school participation rates, despite the existence of child labor. However, these figures do not give any comfort as more than one quarter of children in the school age population are not attending school.
In terms of total labor force participation (LFP), children constitute 12.1 percent of the labor force. Out of the total labor force in rural areas 14.4 percent and 4.4 percent in urban areas are child workers. However, in terms of total number of labor hours children in the 7-14 year age group contribute 5.3 percent with those above 65 years contributing 5.5 percent. Of the total male LFP 14 percent is from those below 15 years, while the corresponding figure for females is 10 percent. All these data indicate the magnitude of child labor in Ghana. If household chores were to be included, as noted in the literature (ILO, 1996) , girls will easily outnumber the boys in LFP.
A child begins to work as early as five years in rural Ghana, although the current data source only gives labor participation information for those above 7 years of age. The average age of child labor for a boy is almost twelve while for a girl it is around 11, indicating that girls start working early. Girls also work more hours than boys and this difference is more pronounced if we take hours spent on household chores. Table 2 presents a typical profile of a boy and girl child worker in Ghana. As can be seen from the table more than 90 percent of child labor is in rural areas. It is also clear that these children work as many hours as adults. More than 5 percent of total labor hours nationally is contributed by children, signifying the importance of child labor in the national economy. One of the claims in the literature that child labor increases with high levels of welfare is not convincingly proved in our analysis. Tables 3 below shows that that there is no clear direction in this relationship whether we analyze by regional patterns of poverty or welfare quintiles of households. Poverty incidence and depth in rural Savannah and rural forest is highest but child labor in rural forest is not high. Incidence and depth of poverty in rural coastal areas are lower than rural forest, yet the incidence of child labor is not lower than rural forest. From all this, it is clear that school participation is highly correlated with household welfare, indicating that households are willing to send their children to school as long as they have enough resources to do so. Child labor probably exist as long as the threat of poverty lingers in the household, pushing households who are above the poverty line also to send children to work. In poor households 2 7.3 percent and in non-poor households 8.6 percent of the children were working, while the corresponding figures for schooling were 54.2 and 56.7 percent. As we will see later from our econometric analysis household welfare is indeed weakly related to the incidence of child labor and strongly related to school participation trends. to have these activities coexisting. One interesting observation from Table 3 is that work and school combination is a predominantly a rural phenomenon and very marginal in Accra and other urban areas. Christian households are more enrolled in school followed by Muslims and animists, while the child labor pattern in relation to religion is the reverse of the schooling trend.
Majority of children are unpaid family workers, involved in family farm and enterprises (see Table   5 ). It is worth noting that more than 90 percent of the children were involved in household level agricultural activities. This is more the norm than exception in all Sub-Saharan African (SSA) countries; in South Asian countries child labor is predominantly in the manufacturing sector. In SSA only 3 percent of the children are wage workers, the majority of whom are in urban areas and boys (Ashagrie, 1993; ILO, 1996) .
Wage differentials between children and adults have been discussed extensively in the literature. It is clear that on average, in Ghana, children earn one sixth of what adults earn. The minimum wage is 12,000 cedis, while only a meager 10 percent of child workers receive any where near that amount. With such low wages it is no surprise why employers prefer children to do most of the work where possible. In family enterprises the ease and flexibility of household child labor makes it attractive to employ children in a variety of tasks. The table below shows the sectoral pattern of child labor and its predominance in farming activities, although there are more girls involved in trading and processing compared to boys.
The Participatory Poverty Assessment (Nortan et al, 1995) found that parents did not want to send their children to school due to inferior quality of teaching and teacher absenteeism. It was also noted that some teachers wanted the children to work in their farms in return for classes for them. This practice has disgusted many parents with Ghana's schooling system and has pushed them into involving their children in their own farms instead of teachers' farms. The high opportunity cost of sending children to school has also been stated as a reason for not sending them to school by many rural households. Sources: Authors' calculations from the GLSS 3.
Note:
The horizontal totals refer to the above three items as well as expenditure on parent/teacher associations, transportation, food and other expenses in cash or in-kind.
Regardless of the rhetoric that education is free, many parents have had to pay some amount for tuition and other direct costs in terms of uniform and books. This together with recent efforts of cost-recovery schemes have pushed parents in pulling their children out of school and sending them to work. As the table below very clearly shows education is not free. This has pushed more and more parents to stop their children from school as they just can not afford it. For instance, in 1992 per capita costs for publicly provided primary education has been in the range of 7,300 cedis which accounts for more than 15 percent of households mean per capita expenditure, thus indicating the burden of school expenses on poor households. Also past studies (Demery et al, 1995) have found that the public subsidies benefit the urban non-poor more than the rural poor.
This emphasizes the point that the poor do not benefit from government resources towards their human capital investments.
The ever changing nature of labor markets and low returns to education have made education less attractive for many parents. This has especially been the case in rural areas, where formal education makes very little difference given limited formal sector opportunities and most skills are acquired by the "learning by doing" principle. Child labor is perceived as a process of socialization in many countries and it is believed that working rather than education enables a child to get acquainted with the skills required for being employable (Grootaert and Kanbur, 1995) .
The Econometric Model
Our model tries to understand the factors that influence the probability of child's school attendance and working behavior in a reduced form model, focusing on a mixture of demand and supply side variables. The particular choice of the estimation method has been influenced by the decision making process, and available data. We do not want to assume that schooling and work decisions of children are independent, which could be treated in a multi-nomial logit model. We also do not want to assume any sequential process in the decision making process as we believe it is not necessarily a sequential choice. Hence we treat schooling and working possibilities as two interdependent choices.
There are no studies yet which have used the dichotomic model for labor and education jointly due to unavailability of data. With a view to exploiting the rich information on joint participation in schooling and working of children in Ghana (GLSS), we use a bivariate probit model to test the likelihood of children working and going to school; given varied individual and household characteristics. Bivariate probit models allow for the existence of possible correlated disturbances between two probit equations. It also allows us to test whether this joint estimation makes significant difference as opposed to estimating univariate probits for each decision. The coefficients need to be adjusted to be marginal effects, unlike standard linear regression models. In
These marginal effects would obviously vary with the values of x. It is worth noting that all the coefficients β would have the same scale factor φ β ( ' ) x applied. Except for dichotomous variables these marginal effects would be correct for infinitesimal changes in explanatory variables. In case of dichotomous variables it is better to estimate the equation with and without the variable of interest. For instance, the marginal effect for the dummy variable i ,( ) δ i , would be defined as δ β β β
where the subscript − i represent all the variables but the i th , and x i − are their sample means.
Econometric Results
In the bivariate probit model there are two dependent variables. The first dependent variable is defined 1 if the child went to school in the last seven days, and 0 if otherwise. The second dependent variable is defined as 1 if the child is economically active in the labour market the last 7 days and 0 if otherwise.
Annex Table 1 presents the definition and Annex Table 2 presents some descriptive statistics of the explanatory variables used in the analysis.
The child's age and gender which revealed differences in child labour and schooling participation was included as child specific variables in the regressions. Since we also noted earlier that household characteristics are important, we included some parental and household wide characteristic variables.
Parent specific variables are the education of the father and mother taken separately and variables accounting for their presence in the household. For household characteristics variables other than general household welfare, we included information on siblings, the household's main socio-economic category, religious background, and asset ownership. We also included regional dummies to take care of the demand patterns of labour markets, schooling distance and expenditure as supply variables. We felt these variables are bound to have an impact on the pattern and intensity of child labour and school attendance.
We use two different estimations for each sub-sample estimation of the model. The second is similar to the first except that it includes school supply variables, to test the relevance of schooling supply in the household decision to send children to school or to work. Apart from estimating the model at the national level, we also estimated regional, gender, and age-group sub-samples to test the robustness of estimates. The results we obtained from the econometric model are in line with past research done on child labour and schooling determinants as independent choices, except for a few differences in the intensities of these effects. In terms of gender we find that there is no significant difference between boys and girls in their likelihood to work. This is mainly because our definition of work did not include household chores where majority of the girls are active. In terms of labour force participation this finding however may be at conflict with earlier findings, Psacharopoulos and Arrigada (1989) and Patrinos and Psacharopoulos (1995) , indicated that males were more likely to be involved in the labour market.
When the definition was expanded to include household chores it clearly showed that girls are more likely to participate in the more broadly defined labour market activities than boys. The gender discrimination in schooling comes out very clearly in the schooling equation where the male dummy had a higher probability of school attendance compared to girls.
In literature it is often claimed that the main determinant of child labour is poverty (Grootaert and Kanbur, 1995) . Hence we included a welfare index which was household per capita expenditure deflated by time and spatial price index. Although a negative relationship was expected in the labour force equation we found an inverted U shape relationship, which peaked at 152,000 cedis and is slightly below the median expenditure (figure 2). This relationship was observed to be very strong in rural areas. It may be due to the prevalence of slack season labour demand patterns in regions where the poor live, or the presence of constraints in terms of other inputs and availability of credit which distort this postulated relationship. However, the significant low effect of welfare on the probability of labour force participation has also been found by Levinson (1991) . This casts doubts on the traditional, simplistic view that poverty pushes children into the labour market.
However, in terms of school participation the effect of welfare of the household is rather strong and positive. The difference in school participation between the lowest and top deciles is around 12 percentage points. The above relationship is strong everywhere except in the presence of livestock in the household when the relationship between schooling and work is not different between poor and non-poor households, partly because livestock is a time-intensive activity.
Our estimations also show that fathers with very high levels of education are likely to have a negative effect on the likelihood of working, while mothers' education seems to influence only schooling participation. The latter may be at odds with other empirical studies where the income variables used might not have been as good as ours and thus the parent's education variable would have captured more of the permanent income effect. In general parents education has a strong positive effect on schooling participation than working. The presence of the father at home is likely to positively effect the likelihood of going to school as opposed to work, which is similar to Tienda (1979) .
As figure 2 below shows the probability of going to school and of working based on age coefficients
shows that there is steep increase in labour force participation in rural areas. It is also possible that this result is due to inadequacy of schooling system. The probability of going to school increases with age until 11 years and then starts declining. This is consistent with the high prevalence of delayed school attendance in Ghana (Glewwe and Jacoby, 1993) .
It has been argued in the past that the age, presence and gender of siblings has a strong effect on schooling and working patterns of members of households (Chernichovsky, 1985) . We included a series of variables to capture this effect -namely number of siblings in 0-6 and 7-14 age groups and their gender, number of female and male adults. The only significant variable turns out to be the presence of adult males in the household, whereby each additional male decreases the probability of working by approximately 2 percent. On the other hand in the schooling equation, there is a positive marginal effect on school participation, if there are other female siblings or elderly people in the household. This is because if other members are able to take care of household chores, then school aged children are liberated from household chores, which are likely to prevent them from going to school. The literature also indicates that in large households parents in general can not afford to send all children to school and hence some children attend school at the expense of others (Lloyd and Gage-Brandon, 1994) .
In terms of employment activity of parents we find that if parents are involved in agricultural selfemployment then children in such households are 12 percent more likely to work than children from other type of households. On the other hand children from non-farming self-employment households are less likely to work. The headship of household was found to affect schooling more than labor force participation. It was observed that children from female headed household are 4 percent more likely to go to school rather than male headed households, which is consistent with past research which indicates that female headed households were more rational in intrahousehold resource allocation pattern and investing on essential items (Haddad et al, 1996) . Real expenditure per capita (' 000 cedis)
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Religious dummies did not matter in case of child labor force participation. However, in the schooling equation all religious group dummies were significantly different from the reference group. In relation to Animist (the reference group,) Protestants were 18 percent more likely, Catholics 13 percent and Muslims 5 percent more likely to send their children to school. This clearly reveals that religious groups have a significant influence not only on the values of education in societies but also on the facilities they make available through free or subsidized education facilities, which provides the incentive for parents to send children to school. In Ghana many good primary school are run by Churches or Church organizations and they definitely have a key role in school participation behavior.
Regional dummies which were included in the schooling and labor force equations showed coefficients which were significantly different from zero in reference to the base region, ruralSavannah. In the labor force equation the two urban dummies had lower rates and the two rural areas had higher rates of participation than rural-Savannah. this can be explained by the agricultural opportunities being limited and weather dependent in rural Savannah as opposed to other rural areas, where there is more potential for employment year round in farming and nonfarming activities. This was also observed in our descriptive data tabulations whereby a large number of children were observed to be idling in this region.
However, in terms of school attendance the regional dummies are positive and significantly different from the reference group, rural-Savannah. Rural-Savannah has been observed to have fewer good quality schools and mostly the schools available are not densely distributed. Even after controlling for latter by a distance variable we find that the effect is significant which indicates that schools are not of acceptable quality which operates as a disincentive in this region.
The distance to school, however, had significant negative strong effect on probability of going to school as would be expected.
The schooling expenditure variable was included to identify the budget constraint on the household as a deterrent on school participation. We observe that with high fees there is higher school participation. It may be recalled that in Ghana, although public schools are meant to be free they charge indirect fees from parents which has been a disincentive for parents to send children to school. The current effect is mainly coming from private schools in Accra who provide good quality education for a official fee. This latter effect has been also observed in Demery et al (1995) which showed that Accra had high private primary and secondary school attendance. In terms of labor force participation as one would expect schooling expenditure has a significant deterrent effect. The high costs of schooling increases the probability of working. This is because as children find that they can not afford school they are pushed into working in order to enable them to attend school or, it may just completely prevent them from going to school and participate in household enterprises.
The results in Table 7 are based on the total sample, combining all regions, genders, and age groups together. In order to see whether these findings are robust and whether there are any nuances to the observations made, we estimate the models in different sub-samples. The models were estimated as urban-rural, and male-female sub-groups (Tables 8-11 ). Annex Tables A3-A5 estimate the same relationship in terms of 7-10 year olds and 11-14 year olds samples and with the inclusion of household chores. The sub-sample estimates confirm the overall results for robustness of the estimates, although some additional differences could be observed. For instance the educated father variable has a negative effect mainly on girl child labor and positive effect on girl's school attendance than males. Male headed households also show lower probability for labor force participation of a boy child than a girl child. We had already observed that the girl child going to school is highly probable when the mother is the head of the household.
The Christian children were more likely to attend school, but this relationship was much stronger in rural areas than urban areas.
Housekeeping activities were not included as apart of labor force participation as they are not strictly income generating activities. However, as we observed in descriptive statistics, girls were predominantly involved in domestic chores which were equally involving and time consuming and hence prevented them from schooling. We also noted that when we take household chores into account, girl children have a very high labor force participation rate than boys. However, when we included the household chores together with labor force participation, except for the gender effect we could observe from the tabular results in section 3, we did not find too many inferences.
The results indicate that girls are more likely to work, the presence of children less than 6 years increasing the probability of working and not schooling, the presence of female adults increased the probability of schooling and not working etc. It was also noted that not being the son or daughter of the head makes the child more likely to participate in work and not in school. All these findings further expound what we have already observed and do not contradict.
We already mentioned that the econometric strategy we adopted enables us to test the interdepdenecies of schooling and labor force participation choices in the household context.
Hence a significant negative relationship of the ρ would indicate that there is a trade off between these choices and they compete with each other as opposing choices. The ρ coefficients in our estimates are negative, although their value (strength) differs between different sub-samples. ρ is high for urban than rural areas and high for older children and male children, showing the stark nature of trade off. However the ρ is the labor force model with housekeeping chores is not significantly different from zero, which implies that the broad definition of work is not at odds with schooling or it is possible to have household chores and schooling without any costly trade off (Table A5) . Therefore, housekeeping activities are independent of the decision concerning school as opposed to the relationship of school attendance vis-à-vis labor force participation.
Conclusions and Recommendations
One out of every four children works in Ghana in either a labor market or an household enterprise, while one out of every five children goes to school and works. Three out of every boy child was attending school, while it was slightly lower for girls. The probability of children's labor participation declines with rising levels of household welfare, although this relationship is very weak. The corresponding relationship with schooling shows that school participation clearly increases with welfare levels indicating the burden of schooling expenses on poor families.
Households who earn a larger share of their income from family enterprises, farming or otherwise, are likely to have a greater demand for labor and have a higher probability of obtaining them within the household as it is cheaper and flexible. This results in high child labor participation in rural farming and urban informal sector, making the efficacy of legislation questionable.
Child labor and schooling increase with the age of the child. Child labor is not independent of the decision to school. Hence, addressing school participation can not be independent of demand side issues. The high cost of schooling pushes children into the labor market to enable them to afford school or pulls them away from school as they can not afford it. Hence, the official and unofficial fee charged for schooling is negatively correlated with school participation. Apart from reducing the cost, the school system needs to be flexible enough to recognize and adapt according to the constraints of schooling in rural communities. The quality of education and its relevance to the labor market needs to be given priority in future education reforms to ensure improvement in public perception, which plays a key role in the decision to send children to school (Glewwe, 1996 ).
Fathers with relatively high level of education have a significant negative influence on the likelihood of the child working; this effect is stronger for girls than boys. Therefore, adult literacy can also be useful in reducing child labor indirectly. Children in households where the father is present are less likely to participate in the labor market and more likely to be enrolled in school.
Religion and region of residence are important in explaining variations in both labor force and school participation rates; Christians families have a positive impact on schooling, especially in rural areas.
It is clear from the dynamics of child labor that the elimination of child labor needs sensitive government intervention because:
• existing laws and decrees need to be policed for implementation;
• if the government does not provide arbitrage no one else will provide it;
• the removal of barriers to attain broader human capital development is critical for broad based economic growth; and
• increasing school participation can realize high private and social returns to education.
Ghana's challenge of human capital development is clearly out of reach at current rates of child labor and non-school attendance in Ghana. A mix of legislation to prevent child labor and incentives to attend schooling is necessary to meet Ghana's developmental challenge for the twenty-first century. 
Annex 1: Definition of Variables used in Probit
